Summary

Introduction
Fruit growth can be regulated by plant hormones and some plant hormones can induce fruit growth when applied exogenously to unpollinated flowers (9, 16) . Auxins can cause such parthenocarpic fruit development in cucumber (8, 21) . Also, auxin transport inhibitors can stimulate parthenocarpic fruit set in cucumber (5, 14) , possibly by blocking auxin movement down the flower pedicels and thus increasing auxin concentration in the ovaries (1, 21) . BA has also been reported to induce parthenocarpic fruit development in cucumber (8 , 13) although the mechanism of its growth promoting effect remains unclear (17) . Cell division and cell enlargement are important factors influencing the capacity of fruit to import assimilates, and thus the regulation of these factors are critical for fruit growth (2, 3, 4) . Despite numerous studies on induction of parthenocarpy by application of growth substances, few efforts have been made to relate the applied growth substances to the endogenous growth substance complement of the young fruits (9) growth was obtained with NAA, which is known to induce parthenocarpy in cucumber (21) . Therefore, it was concluded that BA induced parthenocarpic fruit development in cucumber as did auxins. The length of fruits that developed parthenocarpically or after pollination was not further increased by BA. This is in striking contrast to the effect of the auxin transport inhibitor, chlorflurenol, which could promote the growth of fruits which developed parthenocarpically and after pollination (7) . The chlorflurenol treatment may prevent the movement of auxin from fruits as shown for some other inhibitors of auxin transport (1, 10) . If so, it would cause an increase in auxin level, even in the auxin-rich parthenocarpic cultivar resulting in additional growth promotion. Such a difference in the mode of growth promotion between BA and the auxin transport inhibitor suggests that the growth promotion by BA is not a result of increase in auxin level. In fact, BA did not increase IAA level (Table 3) . Not have obvious increases in IAA level been reported in parthenocarpic fruit growth that was induced by 4-chlorophenoxyacetic acid, morphactin and gibberellin A3 in tomato (18, 19) . Because zeatin-like cytokinin activity in cucumber fruit increased during the fruit growth proceeded (13) , cytokinin may promote the fruit growth per se, not through increasing auxin level. The growth promoting effect of BA was apparent in the early phase of fruit development ( Fig. 2) , suggesting that BA stimulated cell division, and in fact it did (Table 2 ). This is consistent with the cytokinin-stimulated cell division in tomato fruits (11) and the high cytokinin level that was detected during the early cell division period of tomato fruits (3). Thus, the induction by BA of parthenocarpic fruit development in cucumber is probably due to increased cell numbers, with cell enlargement being stimulated by endogenous IAA, which exists at an "adequate" level in either pollinated or unpollinated fruits.
Ovaries capable of setting parthenocarpic fruit have been assumed to contain higher auxin at anthesis than ovaries of cultivars that require fertilization for fruit growth (12) . But, the present study showed that a non-parthenocarpic cultivar, 'Mogami' ovaries contained the same IAA level as a parthenocarpic one, `Chojitsu-Ochiai No.2', at 3 days after anthesis. Thus, the non-parthenocarpic nature of `Mogami' is probably not due to low auxin level, but rather may be due to low level of endogenous cytokinins, the latter being required to stimulate cell division in early phase of fruit development (3).
